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Analysis and assessment model of environmental cumulative effects based on the integration of SD, CA and GIS methods and its

application
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Abstract, Cumulative effects analysis underlines the spatiotemporal amplification of environmental change and highlights the spatiotemporal interactions among
environmental factors, which challenges the traditional environmental analysis methods. According to the characteristics of complex ecosystem, the paper analyzed
and summarized the traditional environmental analysis methods. As a basic platform, GIS was applied to integrate SD and CA to build the SD-CA-GIS model, which
can be used to analyze the environmental cumulative effects both in temporal and spatial scales. Taking Lu‘an mining area as a case study, SD-CA-GIS model was
constructed based on analyzing the spatiotemporal interactions among social, economic, engineering and environmental factors. Considering the particularity of land
use changes in coal mine area, this study applied SD-CA-GIS model to forecast and simulate the cumulative status of land use changes from 2006 to 2030. Areas of
industrial and mining land, residential land and transportation land presented significantly increasing trends. In comparison, other lands was declining. In terms of
the changes of type and intensity of human activities, different land types had different spatial expansion characteristics. Results showed that SD-CA-GIS model is
feasible and effective in analyzing the spatiotemporal dynamic changes of environmental factors, which can provide effective information for environmental cumulative
effects analysis and assessment.
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